Regulation of ornithine decarboxylase activity in rat ovarian cells in vitro.
Incubation of rat ovarian cell suspension with human choriogonadotropin (hCG) caused a marked enhancement of ornithine decarboxylase (EC 4.1.1.17) activity after a lag period of several hours. Even though ovarian ornithine decarboxylase could be induced in minimum essential medium by the hormone alone, supplementation of the medium with various sera greatly enhanced the stimulation of the enzyme activity. All the sera tested (human, fetal calf and horse) were able to stimulate ornithine decarboxylase activity even in the absence of hCG. Maximum stimulation of the enzyme activity by hCG and/or serum occurred in ovarian cell suspensions prepared from 30 to 33-day-old rats. There was a close correlation between the stimulation of ornithine decarboxylase activity and the accumulation fo cyclic AMP in response to the administration of the hormone (in the presence or absence of serum). However, while various sera alone markedly enhanced ovarian ornithine decarboxylase activity in vitro they, if anything, only marginally stimulated the accumulation of cyclic AMP and the secretion of progesterone in ovarian cells in the absence of gonadotropin. A similar dissociation of the stimulation of ornithine decarboxylase activity from the production of cyclic AMP and progesterone was likewise found when the ovarian cells were incubated in an enriched medium (M199) supplemented with albumin and lactalbumin hydrolysate in the absence of the hormone. Under these culture conditions ornithine decarboxylase activity was strikingly enhanced, greatly exceeding the stimulation obtained with various sera, while the accumulation of cyclic AMP and the secretion of progesterone remained virtually unchanged. Specific inhibition (up to 90%) of gonadotropin-induced ornithine decarboxylase activity by difluoromethyl ornithine or 1,3-diamino-2-propanol had little effect on the ability of the ovarian cells to respond to the hormone with increasing production of cyclic AMP and progesterone. While showing that rat ovarian ornithine decarboxylase can be induced in vitro by choriogonadotropin or various sera, our results indicate that the activation of the enzyme involves at least two different mechanisms: (i) One (in response to gonadotropin) involving a prior stimulation of cyclic AMP production, and (ii) another (in response to serum) that is not associated with increases in the accumulation of the cyclic nucleotide.